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Outline
- The (pre)history of Standards for LR’s
- ISLE: a new conception of standardization
- ISO-LMF: main features and the model at a glance
- LMF and lexicons with diff. architectures/diff. purposes
- PAROLE-SIMPLE lexicons morphology, syntax and semantics
- WordNets
- Terminologies: BioLexicon
- Named Entity lexicon
- FLaReNet: the forum for lexical standards
- The future of LMF
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(Pre)history of Lexical Standards
• Antonio Zampolli is the pioner of standards and promoter of
many standardizations activities
– concept of harmonization of linguistic descriptors
• NERC: first attempt towards the definition of bottom-up
harmonized descriptors
• EAGLES: puts the methodological basis for defining common
specifications and notation for lexicon encoding
• MULTEXT, MULTEXT-East: harmonized EAGLES compliant
specifications btw. lexicon and corpus
• PAROLE: operational specifications; constraints between
lexical descriptors
• PAROLE-SIMPLE: semantic lexicons with syntactic
foundation and a harmonised common model for a 12
PAROLE languages
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A new conception of LS’s
• EAGLES-ISLE demarcates a boundary
– Lexical Architecture and Building-block model: 
lexical classes and data categories 
– The MILE is to be viewed as an abstract 
entry, a hierarchy of lexical objects built up by 
combining data categories via defined 
relations
– Provide tools to develop standard-compliant 
lexicons
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LMF: where from
• Based on ISLE
• LIRICS moves standards at ISO level 
• the Lexical Markup Framework (2003) 
becomes an ISO project (ISO-TC37/SC4
WG4)
LIRICS
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LMF: who
– Convenor: Nicoletta Calzolari
– Project leaders: Gil Francopoulo; Monte 
George
– … many colleagues of lexicon community
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LMF: why
– Optimize the production, maintenance and 
extension of lexical resources
– Enable merging of large numbers of different 
resources to form a global electronic resource
– Optimize the process leading to their 
integration
– Enable reusability in different applications and 
for different tasks
– Ensure that the best available tools can be 
used with any data
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LMF: how
• Try to learn from the past: EAGLES, Multext, 
PAROLE, MILE etc.
• Study current famous lexicons and provide 
standard-compliant samples
• Try to sum up « best practices » of lexicon 
definition & management
• Propose the principle of binomial « structure-
adornment »
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LMF: what? 
• LMF is
– Meta-model: a network of structural nodes relevant for linguistic 
description. Each structural node is associated with a lexical object 
expressed by a set of Unified Modeling Language (UML) packages
– a high level specification based on constants that are defined in 
other standards DC Registry (low-level specifications ISO12620): 
– a modular framework able to accommodate as many models of 
lexical representation as possible
lexicons for all applications, all languages
small and large scale lexicons, simple and complex lexicons
monolingual, bilingual, multilingual
• LMF is not
– an annotation scheme, but instead a framework which implies 
customization and deep understanding
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Structural skeleton to 
represent the basic 
hierachy of a lexicon
Components required to 
describe additional classes 
and relations
LMF specs comply with modelling 
UML principles; an XML DTD 
allows implementation
Lexical Markup Framework
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LMF: Administrative and Core package
Container for managing 
the top level language 
components. Form, a string that 
represents a single 
word or a multi-
word expression
Sense specifies or 
disambiguates the 
meaning and 
context of a form
Form Representation can be 
associated with Form to 
specify the orthographic types 
and name of the word
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Principles of LMF: 
from very simple lexicons …
Lexicon
Morphological Features Form Representation
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Component
Lexical Entry
Referred Root
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StemOrRoot
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Mettere entrata PAROLE in 
XML LMF compliant
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DCR
to very rich ones …
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A PAROLE-SIMPLE entry 1/2
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DCR
…to WordNets
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Wordnet-LMF: why
• Short term
– full-scale implementation of LMF especially tailored to 
WordNets
– first assessment of LMF suitability and viability for 
representation of WordNet-like lexical databases
• Long term
– creation of a web based “WordNet Grid” (GWG)
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Diagram of the WordNet-LMF format
Data 
Categories
WordNet-LMF
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<?xml version='1.0' encoding="UTF-8"?>
<!ELEMENT LexicalResource (GlobalInformation, Lexicon+, 
SenseAxes?)>
<!ELEMENT GlobalInformation EMPTY>
<!ATTLIST GlobalInformation 
label CDATA #IMPLIED>
<!ELEMENT Lexicon (LexicalEntry+, Synset*)>
<!ATTLIST Lexicon
languageCoding CDATA #FIXED "ISO 639-3"
label CDATA #IMPLIED
language CDATA #REQUIRED
owner CDATA #REQUIRED
version CDATA #REQUIRED>
WN3.0
<footprint_1 footmark_1>
06645039-n
<!ELEMENT LexicalEntry (Meta?, Lemma, 
Sense*)>
<!ATTLIST LexicalEntry
id ID #IMPLIED>
<!ELEMENT Lemma EMPTY>
<!ATTLIST Lemma
writtenForm CDATA #IMPLIED
partOfSpeech CDATA #REQUIRED>
<!ELEMENT Sense (Meta?, 
MonolingualExternalRefs?)>
<!ATTLIST Sense
id ID #REQUIRED
synset IDREF #REQUIRED>
<!ELEMENT MonolingualExternalRefs 
(MonolingualExternalRef+)>
<!ELEMENT MonolingualExternalRef (Meta?)>
<!ATTLIST MonolingualExternalRef 
externalSystem CDATA #REQUIRED
externalReference CDATA #REQUIRED
relType (at|plus|equal) #IMPLIED>
WordNet-LMF administrative and core packages
Repesentation of synset variants
The triplet encodes the basic 
building blocks
links a Sense t  another 
resource
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<!ELEMENT Synset (Meta?, Definition?, 
SynsetRelations, 
MonolingualExternalRefs)>
<!ATTLIST Synset
id ID #REQUIRED
baseConcept (1|2|3) #REQUIRED>
<!ELEMENT Definition (Statement*)>
<!ATTLIST Definition
gloss CDATA #REQUIRED>
<!ELEMENT Statement EMPTY>
<!ATTLIST Statement
example CDATA #REQUIRED>
<!ELEMENT SynsetRelations 
(SynsetRelation+)>
<!ELEMENT SynsetRelation (Meta?)>
<!ATTLIST SynsetRelation
target IDREF #REQUIRED
relType CDATA #REQUIRED>
<!ELEMENT MonolingualExternalRefs 
(MonolingualExternalRef+)>
<!ELEMENT MonolingualExternalRef 
(Meta?)>
<!ATTLIST MonolingualExternalRef 
externalSystem CDATA #REQUIRED
externalReference CDATA #REQUIRED
relType (at|plus|equal) #IMPLIED>
WordNet-LMF semantic level
Repesentation of synset and synset relations
WN3.0
<footprint_1 footmark_1>
06645039-n
clusters together senses 
of different Lexical Entries
represent  the variuos 
relations holding between 
synsets  
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SWN
<fuego_3, llama_1>
09686541-n
<!ELEMENT SenseAxes (SenseAxis+)>
<!ELEMENT SenseAxis (Meta?, Target+, 
InterlingualExternalRefs?)>
<!ATTLIST SenseAxis
id ID #REQUIRED
relType CDATA #REQUIRED>
<!ELEMENT Target EMPTY>
<!ATTLIST Target
ID CDATA #REQUIRED>
<!ELEMENT InterlingualExternalRefs 
(InterlingualExternalRef+)>
<!ELEMENT InterlingualExternalRef (Meta?)>
<!ATTLIST InterlingualExternalRef 
externalSystem CDATA #REQUIRED
externalReference CDATA #REQUIRED
relType (at|plus|equal) #IMPLIED>
IWN
<fuoco_1, fiamma_1>
00001251-n
WordNet-LMF multilingual level
Repesentation of cross-lingual synset relations
WN3.0
<fire_1 flame_1 flaming_1>
13480848-n
groups together monolingual 
synsets that correspond each 
other and share the same 
relations to English
link to ontology/(ies) 
specifies the type of 
correspondence
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WordNet Grid
WnIT
WnEN
WnEU
WnNL
WnJP
WnCH
WnES
OntologyOntology
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Syntax
Semantics
e.g.
<feat att=“POS” val=“VVZ”>
<feat att=“ConfScore” val=“0.9”>
<feat att=“source” val=“UNIPROT”
……
The semantic layer is inspired by 
the Generative Lexicon theory 
and is therefore able to 
represent rich 
conceptual/semantic relations
The data model and 
associated Data 
Categories are 
compliant to ISO 
standards
Terms are equipped with rich 
linguistic information, including 
subcategorization patterns  and 
predicate argument structure
… to terminologies: BioLexicon
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The BioLexicon: why
• LMF proved to be able to provide Text Mining systems in 
the biomedical domain with a substantial lexicon covering 
– Biomedical term variants (orthographic, semantic, 
geographical, …)
• better information retrieval
– Terminological verbs and their combinatorial properties 
(subcategorization frames and predicate-argument structure)
• better information extraction and question answering 
– Word derivations
• to reach similar meaning expressed in different ways (e.g. 
activation vs activate)
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LMF and Named Entity Lexicon
z LR’s enriched with NEs can be useful within QA to :
z Find answers
z Validate answers
• Construction of a multilingual NE lexicon automatically 
acquired 
z Source: Wikipedia → Dynamic source, huge amount of 
NEs, some degree of structure
z NEs extracted from Wikipedia and linked to entries of LRs 
and ontologies
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Named Entity Lexicon
<Sense id="en_s_city_1">
<MonolingualExternalRef>
<feat att="external_system" val="EnWordNet"/>
<feat att="external_reference" val="noun.loc:city0"/>
</MonolingualExternalRef>
</Sense>
<SenseAxis id="sa_001" senses="en_s_Florence it_s_Firenze">
<feat att="type" val="eq_syn"/>
<InterlingualExternalRef>
<feat att="external_system" val="SUMO"/>
<feat att="external_reference" val="City"/>
<feat att="external_reltype" val="at"/>
</InterlingualExternalRef>
<InterlingualExternalRef>
<feat att="external_system" val="SIMPLE"/>
<feat att="external_reference" val="Geopolitical_location"/>
<feat att="external_reltype" val="at"/>
</InterlingualExternalRef>
</SenseAxis>
Wikip
LR
Onto
<Sense id="en_s_Florence">
<SenseRelation targets="en_s_city_1">
<feat att="semanticrelation" val="instance_of"/>
</SenseRelation>
<MonolingualExternalRef>
<feat att="external_system" val="EnWikipedia"/>
<feat att="external_reference" val="11525"/>
</MonolingualExternalRef>
</Sense>
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Centralized DC Registry
A list of 85 sem.rels as a result 
of a mapping of the KYOTO
WordNet grid Inter-WN Intra-WN
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FLaReNet and questions about 
standards
• Why standards are not very much widely adopted yet?
– They have a cost
– They are not easy to understand
• Standards are useless until somebody uses/adopts them
• How to make adoption of a standard more appealing?
– The standard community should make an effort toward providing 
examples of use and disseminate “good practices”
• How to increase usability of standards?
– Make them relatively inexpensive and easy to use, possibly by 
providing web services for conversion “on the fly”
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FLaReNet analysis
• SubCommittee devoted to 
standards 
• Catalogues of linguistic 
categories and annotation 
schemas
• Interest group (ACL) for 
developing standard 
annotation of language data
• Efforts towards interlinked 
resources
• Harmonized systems and 
frameworks
• International 
conferences/workshops
9 Existing standards developed 
in isolation (not widely 
accepted)
9 Disagreement concerning 
theories/linguistic annotation
9 Lack of standard 
representation 
format(s)/framework(s)
9 Lack of accessibility
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Lesson learnt
• An effort started beginning of ‘90s
• Can only be achieved through a coordinated, 
community-wide effort to ensure comprehensive 
coverage and widespread acceptance
• The time and circumstances are ripe to move 
toward establishing and implementing standards 
necessary to ensure language resource 
interoperability in the future
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LMF: ILC infrastructure
